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DELIVERING AN AGENT TO A PATIENT'S BODY 
Technical Field 

[0001] This invention relates generally to devices and methods for delivering an agent, such as 
a hemostatic agent, to a body lumen or cavity. 

Background Information 

[0002] The prostate is a gland in the male urinary system located directly below the bladder 
and surrounding the urethra. A common urological disorder that some men encounter is 
enlargement of the prostate due to disease or decreases in hormone production. Generally, the 
enlarged prostate tends to constrict the urethra resulting in reduced urination flow and/or urine 
retention. 

[0003] A medical professional has a number of options to treat a patient suffering from 
retention caused by the enlargement of the patient's prostate. One option is to perform a surgical 
procedure that cuts or removes parts of the patient's diseased prostatic tissue (the enlarged 
section of the prostate). Another option is to insert a device, such as, for example, a stent to 
facilitate drainage of urine and/or blood from the patient's bladder and urethra. 
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Summary of the Invention 

[0004] The invention involves controlling bleeding associated with the insertion of medical 
devices (such as stents) and/or surgical procedures that involve cutting of tissue. The present 
invention generally relates to stents that are able to deliver a hemostatic agent during or after the 
insertion of the stent. By preventing bleeding in the tissues surrounding the stent, obstruction or 
other problems that can occur when the blood coagulates inside or around the stent are reduced 
or avoided. 

[0005] In one aspect, the invention relates to a prostatic stent. The prostatic stent is used to 
maintain an open passageway from a patient's bladder through the urethra and to deliver an 
agent to tissue within the patient's urinary system. The prostatic stent includes a first segment, a . 
second segment, a connecting segment, and the agent. The first and second segments can be 
tubular members disposed on either side of the patient's external sphincter and connected 
together by the connecting segment. The first segment includes an external surface coated with 
the agent, an internal surface, a distal end, a proximal portion, and a lumen defined by the 
internal surface and extending within the first segment. (The directional terms distal and 
proximal require a point of reference. Herein, the reference point in determining direction is in 
the perspective of the patient. Therefore, the term distal herein refers to a direction that points 
out of the patient's body, and the term proximal refers to the direction that points into the 
patient's body.) The proximal portion includes at least one opening in communication with the 
lumen for draining fluid from the patient's bladder. The second segment includes an external 
surface, an internal surface, a distal end, a proximal end, and a lumen defined by the internal 
surface and extending within the second segment. The connecting segment is a thin flexible 
member adapted to extend through an opening within the patient's external sphincter without 
interfering with the normal function of the external sphincter. When the prostatic stent is placed 
with the patient's body, the first segment is located on the proximal side of the patient's external 
sphincter, the second segment is located on the distal side of the patient's external sphincter, and 
the connecting segment extends between the first and second segment within the external 
sphincter. 
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[0006] Embodiments of this aspect of the invention can include the following features. The 
agent on the external surface of the first segment may be a hemostatic agent that controls or stops 
bleeding within a tissue. The hemostatic agent may be in the form of a powder, a liquid, a gel, or 
a fibrous matrix embedded within a biodegradable polymer. The external surface of the second 
segment may also be coated with the hemostatic agent. The internal surfaces of the first and 
second segments may be coated with an anticoagulant agent that prevents blood from 
coagulating and thus occluding the lumens of the first and second segments. The prostatic stent 
may further include a suture or other thin flexible member attached to the distal end of the 
second segment. The suture should be long enough to extend from the distal end of the second 
segment through the patient's urethra and terminate in close proximity to the meatus. 

[0007] In general, in another aspect, the invention relates to a method of placing the prostatic 
stent within a patient's urinary system. A medical professional inserts and positions the prostatic 
stent with the aid of a stylet. The stylet includes a proximal end and a distal end and is sized to 
fit within the lumens of the first and second segments of the prostatic stent. Prior to inserting the 
prostatic stent, the medical professional passes the stylet through the lumens of the second and 
first segments, thereby removably connecting the prostatic stent to the stylet. The medical 
professional then inserts and advances the prostatic stent until the proximal portion of the first 
segment is located within the bladder of the patient. When properly positioned, the first segment 
of the prostatic stent is located on the proximal side of the external sphincter, the second segment 
is located on the distal side of the external sphincter, and the connecting segment extends 
through the external sphincter. Once the prostatic stent is properly positioned, the medical 
professional removes the stylet from the prostatic stent and from the patient's urethra, thereby 
leaving the prostatic stent to remain positioned within the patient's urinary system. The agent, 
which is on the external surface of the first segment, is transferred to the tissue of the urethra 
during insertion and after placement of the prostatic stent. The prostatic stent may be removed 
from the patient's body at some later time by simply pulling on the suture or through endoscopic 
means. 

[0008] In general, in another aspect, the invention relates to a prostatic stent that includes ports 
adapted to delivering an agent to the prostatic stent. The prostatic stent includes a first segment, 
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a second segment, and a connecting segment. The first and second segments are tubular 
members disposed on either side of the patient's external sphincter and are connected together by 
the connecting segment. The first segment includes an external surface, an internal surface, a 
distal end, a proximal portion, a lumen defined by the internal surface and extending within the 
first segment, and a plurality of ports for conveying the agent to the external surface of the first 
segment. The proximal portion includes at least one opening in communication with the lumen 
for draining fluid from the patient's bladder. The second segment includes an external surface, 
an internal surface, a distal end, a proximal end, and a lumen defined by the internal surface and 
extending within the second segment. The connecting segment is a thin flexible member adapted 
to extend through an opening within the patient's external sphincter without interfering with the 
normal function of the external sphincter. When the prostatic stent is placed within a patient's 
body, the first segment is located on the proximal side of the patient's external sphincter, the 
second segment is located on the distal side of the patient's external sphincter, and the 
connecting segment extends between the first and second segment within the external sphincter. 

[0009] Embodiments of this aspect of the invention can include the following features. The 
internal surfaces of the first and second segments may be coated with an anticoagulant agent that 
prevents blood from coagulating and thus occluding the lumens of the first and second segments. 
The second segment may include a plurality of ports for conveying the agent to the external 
surface of the second segment. The prostatic stent may further include a suture or other thin 
flexible member attached to the distal end of the second segment. The suture should be long 
enough to extend from the distal end of the second segment through the patient's urethra and 
terminate in close proximity to the meatus. 

[0010] The agent to be delivered to the prostatic stent may be a hemostatic agent or other drug, 
and may be in the form of a liquid, gel, or powder. The agent may also be formed from a two 
component formulation such as, for example, combining a polymerizing agent with a 
polymerizable agent. In some embodiments, the agent is discharged to the prostatic stent during 
insertion to treat the entire urethra. In other embodiments, treatment is concentrated to a specific 
region of the patient's urethra and therefore, the agent is discharged after placement of the 
prostatic stent within the patient's prostatic urethra. 
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[0011] In general, in another aspect, the invention relates to a method of placing the prostatic 
stent within a patient's urinary system and delivering an agent to the prostatic stent in vivo. A 
medical professional inserts and positions the prostatic stent with the aid of a stylet. The stylet 
includes a proximal end, a distal end, a fluid channel for conveying the agent, and a plurality of 
openings in fluid communication with the fluid channel. The stylet is sized to fit within the 
lumens of the first and second segments of the prostatic stent, and the plurality of openings on 
the stylet are sized and positioned to communicate with the plurality of ports within the first 
segment of the prostatic stent when the stylet and stent are connected. Prior to inserting the 
prostatic stent, the medical professional passes the stylet through the lumens of the second and 
first segments and aligns the plurality of openings on the stylet with the plurality of ports on the 
prostatic stent, thereby creating a continuous pathway for a fluid to flow. Connected to the distal 
end of the stent is a syringe containing the active agent that is to be delivered to the stent. The 
medical professional then inserts and advances the prostatic stent and stylet until the proximal 
portion of the first segment is located within the bladder of the patient. The medical professional 
may either activate the syringe resulting in the discharge of the agent to the prostatic stent either 
during insertion or after the prostatic stent has been properly positioned. When properly 
positioned, the first segment of the prostatic stent is located on the proximal side of the external 
sphincter, the second segment is located on the distal side of the external sphincter, and the 
connecting segment extends through the external sphincter. Once the prostatic stent is properly 
positioned and the agent has been discharged to the prostatic stent, the medical professional 
removes the stylet from the prostatic stent and from the patient's urethra, thereby leaving the 
prostatic stent to remain positioned within the patient's urinary system. The prostatic stent may 
be removed from the patient's body at some later time by simply pulling on the suture or through 
endoscopic means. 

[0012] In some embodiments, the stylet may feature a first fluid channel, a second fluid 
channel, and a fluid mixing channel to accommodate an agent that is formed from a 
polymerizing agent and a polymerizable agent. The medical professional simultaneously 
discharges the polymerizing agent into the first fluid channel and the polymerizable agent into 
the second fluid channel. The polymerizing and polymerizable agents mix together forming the 
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agent in the fluid mixing channel and the agent is then delivered to the plurality of ports in the 
first segment of the prostatic stent. 

[0013] The foregoing and other objects, aspects, features, and advantages of the invention will 
become more apparent from the following description and from the claims. 
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Brief Description of the Drawings 

[0014] In the drawings, like reference characters generally refer to the same parts throughout 
the different views. Also, the drawings are not necessarily to scale, emphasis instead generally 
being placed upon illustrating the principles of the invention. 

[0015] FIG. 1 is a schematic view of a male urinary system. 

[0016] FIG. 2A is a perspective view of one embodiment of a prostatic stent of the invention. 
[0017] FIG. 2B is an enlarged cross-sectional view of the prostatic stent view taken along line 
BB in FIG. 2A. 

[0018] FIG. 2C is another cross-sectional view of another embodiment of a prostatic stent. 
[0019] FIG. 3 is a side view of a stylet used to position the prostatic stent of FIG. 2A within 
the male urinary system. 

[0020] FIG. 4 is a perspective view of the stylet inserted within the prostatic stent. 

[0021] FIG. 5 is a schematic view of the stylet and prostatic stent being inserted into the male 

urinary system. 

[0022] FIG. 6 is an enlarged schematic view of the stylet and prostatic stent during placement 
within the male urinary system. 

[0023] FIG. 7 is another enlarged schematic view showing the proper placement of the 
prostatic stent within the male urinary system. 

[0024] FIG. 8A is a perspective view of another embodiment of a prostatic stent. 
[0025] FIG. 8B is a cross-sectional view of the prostatic stent taken along line CC in FIG. 8A. 
[0026] FIG. 8C is another cross-sectional view taken along line CC of another embodiment of 
a prostatic stent. 

[0027] FIG. 8D is a cross-sectional view of the prostatic stent of FIG. 8C taken along line DD 
in FIG. 8A. 

[0028] FIG. 8E is a cross-sectional view of the prostatic stent of FIG. 8C taken along line EE 
in FIG. 8A. 

[0029] FIG. 8F is a perspective view of another embodiment of a prostatic stent. 

[0030] FIG. 9 is an enlarged side view of a stylet used to position the prostatic stent of FIG. 

8A within the male urinary system. 
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[0031] FIG. 10 is a side view of the stylet. 

[0032] FIG. 1 1 is a perspective view of the stylet connected to the prostatic stent of FIG. 8 A. 
[0033] FIG. 12 is a schematic view showing the stylet and prostatic stent being inserted into 
the male urinary system. 

[0034] FIG. 13 is an enlarged schematic view of the stylet and prostatic stent during placement 
within the male urinary system. 

[0035] FIG. 14A is a side view of another embodiment of a stylet. 

[0036] FIG. 14B is a perspective view of the stylet according to FIG. 14A connected to a 

prostatic stent. 

[0037] FIG. 1 5 is a side view of another embodiment of a stylet. 

[0038] FIG. 1 6 is a perspective view of another embodiment of a prostatic stent connected to a 
stylet and a cannula. 

[0039] FIG. 17 is an enlarged schematic view of the prostatic stent of FIG. 8 A positioned 
within the male urinary system. 
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Description 

[0040] Bleeding and/or hemorrhaging can result from surgical and/or other medical 
procedures designed to eliminate constriction or obstruction of a male patient's urinary system 1 . 
For reference, FIG. 1 shows an illustration of the male urinary system 1, which includes a 
bladder 2, a urethra 3, an external sphincter 4, and a meatus 5. The male urinary system 1 may 
become obstructed when, the patient's prostate 6 enlarges due to disease or a decrease in 
hormone production. The enlarged prostate 6 constricts the section of the urethra 3 that it 
surrounds, commonly referred to as the prostatic urethra and causes urine retention. One of the 
objects of the present invention is to maintain an open passageway free of debris and bleeding 
from the patient's bladder through the urethra while simultaneously preserving the patient's 
voluntary control over urination by allowing the external sphincter 4 to open and close under 
patient control. 

[0041] Although coating a prostatic stent, such as the Trestle™ available from Boston 
Scientific Corporation of Natick, Massachusetts, with an agent, such as a hemostatic agent, is 
described in some detail herein, other urethral medical devices, such as, for example, urethral 
catheters, specifically Foley catheters, may also be similarly coated and fall within the scope of 
the invention. Such urethral catheters are flexible tubes that have a length sufficient to extend 
from the bladder through the urethra to a collection bag located outside of a patient's body. 
Urethral catheters may have retention devices extending from their proximal ends to anchor 
these catheters within the patient's bladder. Typically, uretheral catheters are used to provide 
patients with constant urine drainage from the bladder when normal urination is disrupted by, for 
example, an infection, an enlarged prostate, or injury. 

[0042] Referring to FIG. 2 A, a prostatic stent 10 comprises a first segment 20, a second 
segment 40, a connecting segment 50 disposed between the first and second segments 20, 40, 
and a hemostatic agent 60. The prostatic stent 10 is sized such that when the prostatic stent 10 is 
properly positioned within the urethra 3 of a patient, the first segment 20 is located substantially 
within the patient's prostatic urethra (on the proximal side of the patient's external sphincter), the 
second segment 40 is located within the bulbar urethra (on the distal side of the external 
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sphincter), and the connecting segment 50 is located within the external sphincter. To stop or 
control bleeding within the patient's urethra 3, the prostatic stent 10 is coated with the hemostatic 
agent 60. 

[0043] The first and second segments 20, 40 are tubular members made from biocompatible 
materials that are sufficiently flexible to conform to the shape of the patient's urethra 3 while 
simultaneously are also sufficiently rigid to maintain an open passageway through the urethra 3. 
In the disclosed embodiment, the first and second segments 20, 40 have a circular cross-sectional 
shape. Alternatively, the segments 20, 40 could have a triangular, elliptical, rectangular or even 
square cross-sectional shape. Extending within each one of the segments 20, 40 is a lumen for 
draining bodily fluids, such as urine or blood, from the bladder 2 of the patient. 

[0044] Specifically, the first segment 20 has a proximal portion 22, a distal end 24, an external 
surface 26 and an internal surface 28 that defines the lumen of the first segment 20. The 
proximal portion 22 has at least one opening 32 in fluid communication with the lumen of the 
first segment 20 for receiving bodily fluids from the bladder 2 and may have a proximal opening 
34 sized to receive a guide wire. 

[0045] Either prior to or after insertion in a patient's body, the multi-segment prostatic stent 10 
(e.g., the Trestle™), or other uretheral catheter, can have its external surface coated with a 
hemostatic agent 60. In one disclosed embodiment, prior to insertion of the prostatic stent 10 
into the patient's urethra 3, the external surface 26 of the first segment 20 is coated with a 
hemostatic agent 60 to control or to stop bleeding within the tissue of the urethra 3. The coated 
external surface 26 contacts the tissue of the patient's urethra 3 when the prostatic stent 10 is 
located properly within the patient's body. The hemostatic agent 60 may be any agent that stops 
bleeding by coagulation such as, for example, but not limited to thrombin, fibrin, algin, collagen, 
and combination thereof. The hemostatic agent 60 may be in the form of a liquid, a powder, a 
gel or a fibrous matrix, and maybe combined with a bioabsorbable polymer that delivers the 
hemostatic agent 60 to the urethral tissue at timed intervals. FIG. 2B shows a cross-sectional 
view taken along line BB in FIG. 2 A of one embodiment of the prostatic stent 10. Similarly, the 
internal surface 28 of the first segment 20 can be pre-coated with an anticoagulant agent 65 such 
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as heparin, to prevent blood from coagulating and thus to prevent occlusion of the lumen of the 
first segment 20, as shown in FIG. 2C. Other suitable anticoagulants include, but are not limited 
to, acenocoumarol, ancrod, anisindione, bromindione, clorindione, coumetarol, cyclocumarol, 
dextran sulfate sodium, dicumarol, diphenadione, ethyl biscoumacetate, ethylidene dicoumarol, 
fluindione, hirudin, lyapolate sodium, oxazidione, pentosan polysulfate, phenindione, 
phenprocoumon, phosvitin, picotamide, tioclomarol and warfarin. An anticoagulant may also 
include antithrombotic agents such as, for example, but are not limited to argatroban, cilostazol, 
clopidogrel, cloricromen, dalteparin, daltroban, defibrotide, enoxaparin, indobufen, iloprost, 
integrelin, isbogrel, lamifiban, lamoparin, nadroparin, ozagrel, picotamide, plafibride, reviparin 
sodium, ridogrel, sulfin pyrazone, taprostene, ticlopidine, tinzaparin, tirofiban, and triflusal (see 
THE MERCK INDEX, Ther-8 (Susan Budavari et ah eds., 12 th ed. 1996)). Also considered to 
have anticoagulant properties are thrombolytic agents, such as, for example, anistreplase, 
plasmin, pro-urokinase, streptokinase, tissue plasminogen activator, or urokinase (see THE 
MERCK INDEX, Ther-27 (Susan Budavari et al. eds., 12 ,h ed. 1996)). 

[0046] The second segment 40 includes a proximal end 42, a distal end 44, an external surface 
46, and an internal surface 48 that defines the lumen extending within the second segment 40. In 
the disclosed embodiment, the external surface 46 is not coated with the hemostatic agent 60, 
however in alternative embodiments the second segment 40 may include a hemostatic agent 60 
on the external surface 46 if desired. Extending from the distal end of the second segment 40 is a 
removal segment 45. The removal segment 45 is a long thin flexible element that extends from 
the distal end 44 of the second segment 40 and terminates outside of the patient's body when the 
prostatic stent 10 is properly positioned within the patient's urinary system 1 . The removal 
segment 45 is a useful tool to the medical professional during the placement and the removal of 
the prostatic stent 10. During placement of the prostatic stent 10, the medical professional 
restrains the portion of the removal segment 45 that remains outside of the patient's body to 
ensure that the first and second segments 20, 40 are separated and the connecting segment 50 
does not buckle. To remove the prostatic stent 10, the medical professional simply pulls on the 
removal segment 45 to dislodge the prostatic stent 10 from its placement within the patient's 
body. 
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[0047] The connecting segment 50 is a thin element that is intended to extend through the 
patient's external sphincter 4 to couple the first and second segments 20, 40 together, while not 
interfering with the normal operation of the external sphincter 4. In the disclosed embodiment, 
the connecting segment 50 is a thin stainless steel wire coated in silicone. The connecting 
segment 50 can also be made from other biocompatible metals such as titanium, for example, or 
from a thin strip of a biocompatible polymer or a suture. Alternatively, the connecting segment 
50 may include a plurality of sutures or even a continuous pliable tube that is compressible by 
the external sphincter 4. 

[0048] To position properly the prostatic stent 10 with the patient's urinary system 1 , the 
medical professional uses a stylet 70 for pushing the prostatic stent 10 through the patient's 
urethra 3. One embodiment of the stylet 70 is shown in FIG. 3. The stylet 70 has a proximal end 
72 and a distal end 74, and is sized to fit within the lumens of the first and second segments 20, 
40. The stylet 70 is made from any biocompatible material that is sufficiently flexible to be able 
to navigate around natural bends in the patient's anatomy, while simultaneously sufficiently rigid 
to push the prostatic stent 10 through the patient's urethra 3. 

[0049] Referring to FIG. 4, the medical professional passes the stylet 70 through the lumens of 
the second and first segments 40, 20, thereby connecting the stylet 70 to the prostatic stent 10. 
The medical professional then inserts the prostatic stent 10 and stylet 70 into the patient's meatus 
5 as shown in FIG. 5 and navigates the prostatic stent 10 to its proper position (see FIG. 6) such 
that the distal end 24 of the first segment 20 is on the proximal side of the external sphincter 4, 
the proximal end 42 of the second segment 40 is on the distal side of the external sphincter 4, and 
the connecting segment 50 extends between the first and second segments 20, 40 within the 
external sphincter 4. The first segment 20 is now located substantially within the patient's 
prostatic urethra with its proximal portion 22 located within the patient's bladder 2 and the 
external surface 26 of the first segment 20 in contact with the diseased prostatic tissue (prostate 
6). The diseased prostatic tissue absorbs the hemostatic agent 60 located on the external surface 
26 of the first segment 20. The hemostatic agent 60 on the external surface 26 of the first 
segment 20 causes the coagulation of any blood in the area and therefore controls or stops 
excessive bleeding in the prostatic urethra which may occur due to the insertion of the prostatic 
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stent 10 or from prior surgical procedures. Alternatively, the hemostatic agent 60 may be 
replaced prior to insertion with another medical agent or drug for other treatments of the diseased 
prostatic tissue, such as, for example, an antibiotic. 

[0050] Referring to FIG. 7, after the medical professional confirms proper placement of the 
prostatic stent 10 through radiological means, he or she removes the stylet 70 from the prostatic 
stent 10, thereby leaving the prostatic stent 10 positioned within the patient's urinary system 1. 
With the stylet 70 removed the patient regains use of his external sphincter 4 such that the patient 
has control over bladder voiding. Any medical professional at some later time can remove the 
prostatic stent 10 by simply pulling on the removal segment 45 or through endoscopic means. 

[0051] Another embodiment of a prostatic stent 1 10 of the invention is shown in FIG. 8 A. 
The prostatic stent 110 includes a first segment 120 with a plurality of openings or ports 1 15, a 
second segment 140, and a connecting segment 150 disposed between the first and second 
segments 120, 140. The first and second segments 120, 140 are tubular members that maintain 
the patient's urethra 3 open and able to pass bodily fluids, such as urine, from the bladder 
through the urethra 3. Both segments 120, 140 include lumens extending within each segment 
120, 140 for facilitating drainage. In the disclosed embodiment, the first and second segments 
120, 140 have a circular cross-sectional shape. The cross-sectional shape of the segments 120, 
140 need not be circular, for example, the cross-sectional shape may be triangular, rectangular, 
elliptical, or even square. 

[0052] The first segment 120 has a proximal portion 122, a distal end 124, an external surface 
126, and an internal surface 128 defining the lumen of the first segment 120. When the stent 1 10 
is properly positioned within the patient's urinary system 1, the first segment 120 is located 
substantially within the prostatic urethra with the proximal portion 122 located within the 
bladder 2 opening and the distal end 124 terminating prior to the proximal side of the external 
sphincter 4. To drain bodily fluids from the patient's bladder, the proximal portion contains at 
least one opening 132 in communication with the lumen of the first segment 120 and may 
contain an opening 134 sized to receive a guide wire. The external surface 126 of the first 
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segment 120 contains the plurality of ports 1 15 for conveying an agent 160 to the external 
surface 126. 

[0053] In one embodiment, the ports 1 1 5 may be in fluid communication with the lumen of 
the first segment 120 as shown in the cross-sectional view given in FIG. 8B. In this 
embodiment, the medical professional may apply an agent to the external surface 126 of the first 
segment 120 by inserting the agent into the lumen of the first segment 120. Once within the 
lumen, the agent may then flow through the ports 1 15 to the external surface 126. 

[0054] In another embodiment, shown in FIGS. 8C-8E, the ports 1 1 5 may be in fluid 
communication with a fluid channel 190 located between the external surface 126 and the 
internal surface 128 of the first segment 120. The fluid channel 190 extends within a region of 
the first segment 120 labeled F in FIG. 8 A. FIG. 8C is a cross-sectional view of the first segment 
120 taken along a line within this region, and FIGS. 8D and 8E are cross-sectional views taken 
along lines that are distal and proximal to this region, respectively. The medical professional 
may coat the external surface 126 by injection of the agent into an inlet channel 185 that extends 
from the distal end 124 of the first segment 120 to the fluid channel 190. After the medical 
professional injects the agent, the agent flows through the inlet channel 185, to the fluid channel 
190, and then to the ports 115, which are in fluid communication with the external surface 126. 

[0055] An agent, such as a hemostatic agent or other active agent(s), may be delivered to the 
ports 1 15 in vivo and then discharged to the external surface 126 of the first segment 120 during 
or after insertion of the prostatic stent 1 10 within the patient's urinary system 1 . The number, 
location, and diameter of the ports 1 1 5 may be varied depending on the viscosity of the agent 
160, the size of a tissue area to be treated, and the level of vasculature in the body tissue, high 
levels of which correlate with an increased risk of harm due to hemorrhaging. The ports 1 15 are 
preferably placed at intervals around the circumference of the first segment 120 in order to 
provide even and rapid delivery of the agent 160 to the tissue during and/or after insertion of the 
prostatic stent 110. In some embodiment, to prevent blood coagulation within the lumen of the 
first segment 140, the internal surface 148 may be coated with the anticoagulant agent 65 prior to 
insertion as shown in FIGS. 8C-8E. 
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[0056] The second segment 140 of the prostatic stent 1 1 0 includes a proximal end 142, a distal 
end 144, and external surface 146, and an internal surface 148. In the embodiment shown in 
FIG. 8 A, the second segment 140 does not include a hemostatic agent nor does the second 
segment 140 have ports for conveying the agent 160 to the external surface 146 of the second 
segment 140. Alternatively, other embodiments of the invention may include these features if 
desired as shown in FIG. 8F. The second segment 140 can further include a removal segment 

145 that can be used by a medical professional for positioning and removing the prostatic stent 

110. 

[00571 The connecting segment 150 extends between the first and second segments 120, 140 
joining the first and second segments 120, 140 together. The connecting segment 1 50 is made 
from a thin biocompatible material that when located within the patient's body does not interfere 
with the normal operation of the external sphincter 4. In the disclosed embodiment, the 
connecting segment 150 is a stainless steel wire coated in silicone. The connecting member 150 
may also be made from other biocompatible metals, such as titanium, or polymers, such as 
silicone, or even a suture. 

[0058] In one embodiment, the medical professional inserting the prostatic stent 1 1 0 may use 
a stylet 1 70 to position the prostatic stent 1 10 as well as to convey a medical agent such as a 
hemostatic agent to the prostatic stent 110. Referring to FIGS. 9 and 10, the stylet comprises a 
proximal end 172, a distal end 174, a fluid channel 176, and a plurality of fluid ports 178 in fluid 
communication with the fluid channel 176. The medical professional connects the stylet 170 to 
the prostatic stent 1 10 by passing the proximal end 172 of the stylet 170 through the lumens of 
the second and first segments 140, 120 as shown in FIG. 11. Once the stylet 170 is within the 
prostatic stent 110, the medical professional aligns the ports 1 15 in the prostatic stent 1 10 with 
the ports 178 of the stylet 170, thereby creating a continuous open passageway for fluid to travel 
Before inserting the stylet 170 with the connected and aligned prostatic stent 1 10 into the 
patient's urinary system 1, the medical professional connects an agent delivery mechanism 180, 
such as a syringe, to the distal end 174 of the stylet 170. Within a loading chamber 182 of the 
agent delivery mechanism 180 is the agent 160 that is to be delivered to the prostatic stent 110. 
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[0059] The medical professional inserts the connected and aligned stylet 170 and prostatic 
stent 110 into the patient's urethra 3 as shown in FIG. 12. The medical professional then 
navigates the prostatic stent 1 10 through the patient's urethra 3 until the prostatic stent 1 10 is 
positioned such that the first segment 120 is located on the proximal side of the patient's external 
sphincter 4, the second segment 140 is located on the distal side of the external sphincter 4, and 
the connecting segment 150 extends between the first and second segments 120, 140. 

[0060] The medical professional may discharge the agent 160 from the agent delivery 
mechanism 180 either during insertion or after the prostatic stent 1 10 is positioned within the 
patient's urinary system 1 as shown in FIG. 13. Once the medical professional has activated the 
agent delivery mechanism 180, the agent 160 within the agent delivery mechanism 180 passes 
through the distal end 174 of the stylet 170, travels through the fluid channel 176, and is 
delivered to the external surface 126 of the first segment 120 via the ports 178, 1 15. As 
previously described, the second segment 140 may also include ports 215 for conveying the 
agent 160. To deliver the agent 160 to the ports 215 in the second segment 140, the stylet 170 
may include fluid ports 278 (FIG. 14A) similar to fluid ports 178 but located to communicate 
with the second segment 140 when the stylet 170 and the prostatic stent 1 10 are connected (FIG. 
14B). 

[0061] The agent 160 may be an antibiotic or other drug, or even one of the hemostatic agents 
described above. The agent 160 may also be a two component formulation comprising (1) a 
polymerizable agent such as for example a polymerizable hemostatic agent and (2) a 
polymerizing agent. Examples of polymerizing hemostatic agents include but are not limited to 
fibrinogen, alginate, and collagen. It may be desirable to keep the polymerizable agent and the 
polymerizing agent separate until the prostatic stent 1 10 is properly positioned within the 
patient's urinary system 1 . In one embodiment, the prostatic stent 1 10 may be pre-coated with 
the polymerizable agent. To convert the polymerizable agent to the agent 160 in vivo, the 
medical professional discharges the polymerizing agent from the agent delivery mechanism 180. 
In another embodiment of the invention, the medical professional may simultaneously discharge 
the polymerizing and polymerizable agents to the prostatic stent 1 10. FIG. 15 shows one 
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embodiment of a stylet 370 that can accommodate both the polymerizing and polymerizable 
agents. The stylet 370 has a proximal end 372, a distal end 374, a first fluid channel 375, a 
second fluid channel 376, a fluid mixing channel 377, and a plurality of ports 378 for conveying 
the agent 1 60 to the prostatic stent 110. 

[0062] The first and second fluid channels 375, 376 are parallel to each other and extend from 
the distal end 374 of the stylet 370 to the fluid mixing channel 377. To coat the external surface 
126 of the stent 110 with the agent 160, the medical professional discharges the polymerizable 
agent into the first fluid channel 375 and the polymerizing agent into the second fluid channel 
376. The polymerizing and polymerizable agents mix together in the fluid mixing channel 377 
forming the agent 160 that is to be delivered to the external surface 126 of the prostatic stent 110 
via the ports 378, 115. 

[0063] Alternatively, the medical professional may use the stylet 70 to place the prostatic stent 
1 10 and a cannula 500 (FIG. 16) to deliver the agent 160 to the prostatic stent 1 10 in vivo. The 
medical professional uses a similar procedure for connecting the prostatic stent 1 10 to the stylet 
70 as previously described for the prostatic stent 10 and stylet 70. However, before the medical 
professional inserts the prostatic stent 1 10 and stylet 70 into the patient's urinary system 1, he or 
she inserts the cannula 500 into the inlet channel 185 (FIG. 8D) which is in fluid communication 
with the fluid channel 190 (FIG. 8C) of the prostatic stent 110. The medical professional 
navigates the prostatic stent 1 10 connected with the stylet 70 and cannula 500 through the 
patient's urinary system 1 until the prostatic stent 1 10 is properly positioned. The medical 
professional may discharge the agent 160 through the cannula 500, with a syringe 580 or some 
other delivery mechanism either during the insertion of the prostatic stent 1 10 or after the 
prostatic stent 1 10 has been properly positioned within the urinary system 1 . 

[0064] Referring to FIG. 1 7, after confirming proper placement of the prostatic stent 1 10 and 
discharging the agent 160 to the prostatic stent 1 10, the medical professional removes the stylet 
170, stylet 370, or stylet 70 and cannula 500 from the patient's urinary system 1, thereby leaving 
the prostatic stent 1 10 positioned within the patient's urinary system 1 and returning voluntary 
control of the external sphincter 4 to the patient. Any medical professional at some later time 
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can remove the prostatic stent 1 10 by simply pulling on the removal segment 145 or through 
endoscopic means. 

[0065] Variations, modifications, and other implementations of what is described herein will 
occur to those of ordinary skill in the art without departing from the spirit and the scope of the 
invention. The invention is not to be limited only to the preceding illustrative description. 



[0066] What is claimed is: 



